Purine nucleoside phosphorylase of rabbit liver. Mechanism of catalysis.
Initial velocity studies and product inhibition patterns for purine nucleoside phosphorylase from rabbit liver were examined in order to determine the predominant catalytic mechanism for the synthetic (forward) and phosphorolytic (reverse) reactions of the enzyme. Initial velocity studies in the absence of products gave intersecting or converging linear double reciprocal plots of the kinetic data for both the synthetic and phosphorolytic reactions of the enzyme. The observed kinetic pattern was consistent with a sequential mechanism, requiring that both substrates add to the enzyme before products may be released. The product inhibition patterns showed mutual competitive inhibition between guanine and guanosine as variable substrates and inhibitors. Ribose 1-phosphate and inorganic orthophosphate were also mutually competitive toward each other. Other combinations of substrates and products gave noncompetitive inhibition. Apparent inhibition constants calculated for guanine as competitive inhibitor and for ribose 1-phosphate as noncompetitive inhibitor of the enzyme, with guanosine as variable substrate, did not vary significantly with increasing concentrations of inorganic orthophosphate as fixed substrate. These results suggest that the mechanism was order and that substrates add to the enzyme in an obligatory order. Dead end inhibition studies carried out in the presence of the products guanine and ribose 1-phosphate, respectively, showed that the kinetically significant abortive ternary complexes of enzyme-guanine-inorganic orthophosphate (EQB) and enzyme-guanose-ribose 1-phosphate (EAP) are formed. The results of dead end inhibition studies are consistent with an obligatory order of substrate addition to the enzyme. The nucleoside or purine is probably the first substrate to form a binary complex with the enzyme, and with which inorganic orthophosphate or ribose 1-phosphate may interact as secondary substrates. The evidences presented in this investigation support an Ordered Theorell-Chance mechanism for the enzyme.